_We claim: 

1l Process for separating first and second components of 
a teed gas mixture, the first component being more readily 
adsorbed under increase of pressure relative to the second 
component which is less readily adsorbed under increase of 
pressure over an adsorbent material, such that a gas mixture 
of the first and second components contacting the adsorbent 
material is relatively enriched in the first component at a 
lower pressure and is relatively enriched in the second 
component at a higher pressure when the pressure is cycled 
between the lower and higher pressures at a cyclic frequency 
of the process defining a cycle period; providing for the 
process a number "N" of substantially similar adsorbent 
beds of the adsorbent material, with said adsorbent beds 
having first and second ends; and further providing for the 
process a first rotary distributor valve connected in parallel 
to the first ends of the adsorbent beds and a second rotary 
distributor valve connected in parallel to the second ends of 
the adsorbent beds, with flow controls cooperating with the 
first and second distributor valves; introducing the feed gas 
mixture at substantially the higher pressure to the first 
distributor valve; and rotating the first and second distributor 
valves so as to perform in each adsorbent bed the sequen- 
tially repeated steps within the cycle period of: 

(A) supplying a flow of the feed gas mixture at the higher 
pressure through the first distributor valve to the first 
end of the adsorbent bed during a feed time interval, 
withdrawing gas enriched in the second component 
from the second end of the adsorbent bed, and deliv- 
ering a portion of the gas enriched in the second 
component as a light product gas, 

(B) withdrawing a flow of gas enriched in the second 
component as light reflux gas from the second end of 
the adsorbent bed through the second distributor valve, 
so as to depressurize the adsorbent bed from the higher 
pressure toward an equalization pressure less than the 
higher pressure, while controlling the flow so that the 
pressure in the bed approaches the equalization pres- 
sure within an equalization time interval, 

(Q withdrawing a flow of light reflux gas enriched in the 
second component from the second end of the adsor- 
bent bed through the second distributor valve, so as to 
depressurize the adsorbent bed from approximately the 
equalization pressure to an intermediate pressure less 
than the equalization pressure and greater than the 
lower pressure, while controlling the flow so that the 
pressure in the bed reaches approximately the interme- 
diate pressure within a cocurrent blowdown time 
interval, 

(D) withdrawing a flow of gas enriched in the first 
component from the first end of the adsorbent bed 
through the first distributor valve, so as to depressurize 
the adsorbent bed from approximately the intermediate 
pressure to approach the lower pressure, while control- . 
ling the flow so that the pressure in the bed approaches 
the lower pressure within a countercurrent blowdown 
time interval, 

(E) returning a flow of light reflux gas enriched in the 
second component from the second distributor valve to 
the second end of the adsorbent bed at substantially the 
lower pressure, while withdrawing gas enriched in the 
first component from the first end of the adsorbent bed 
and through the first distributor valve over a purge time 
interval, said flow of gas enriched in the second com- 
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ponent from the second distributor valve being with- 
drawn from another of the adsorbent beds which is 
undergoing cocurrent blowdown step (C) of the 
process, 

(F) returning a flow of light reflux gas enriched in the 
second component from the second distributor valve to 
the bed, so as to repressurize the adsorbent bed from 
approximately the lower pressure to approach the 
equalization pressure, while controlling the flow so that 
the pressure in the bed approaches the equalization 
pressure within an equalization time interval, said flow 
of gas enriched in the second component from the 
second distributor valve being withdrawn from another 
of the adsorbent beds which is undergoing equalization 
step (B) of the process, 

(G) admitting gas to the adsorbent bed, so as to further 
repressurize the adsorbent bed from the equalization 
pressure toward the higher pressure, while controlling 
the flow so that the pressure in the bed approaches the 
higher pressure within a repressurization time interval, 

flj) cyclically repeating steps (A) to (G)7] 
(2.Thc process of claim 1, further varying cycle frequency 
so as to achieve desired purity, recovery and flow rate of the 
Ught product gasTJ 

Q. The process of claim 1, in step (G) returning a flow of 
light reflux gas enriched in the second component from the 
second distributor valve to the bed, so as to repressurize the 
adsorbent bed to approach the higher pressure, while con- 
trolling the flow so that the pressure in the bed approaches 
the higher pressure within a repressurization time interval, 
the flow of gas enriched in the second component from the 
second distributor valve being withdrawn from another of 
the adsorbent beds which is undergoing feed step (A) of the 

HkTne process of claim 1, in step (G) admitting feed gas 
from the first distributor valve to the bed, so as to repres- 
surize the adsorbent bed to approach the higher pressure, 
while controlling the flow so that the pressure in the bed 
approaches the higher pressure within a repressurization 
time. intervalTl 

jgjrbe process of claim 1, supplying the feed gas mixture 
during the initial part of step (A) to the first end of the 
adsorbent bed, and then supplying a second feed gas with a 
greater concentration of the first component during the later 
gait of step (A) to the first end of the adsorbent bedT] 
\6. The process of claim 5, recompressing a portion of the 
gasenriched in the first component withdrawn from the first 
end of an adsorbent bed during step (D) or preferably (E) to 
substantially the higher pressure, and supplying this portion 
of the gas enriched in the first component as the second feed 
gas through the first distributor valve to the first end of the 
adsorbent bed in the latter part of the feed time interval in 
steo(A£j 

[7. The process of claim 6, providing a feed selector valve 
toalternatingly direct the feed gas mixture or the heavy 
reflux gas through the first distributor valve to the first end 
of the adsorbent bed, and switching the feed selector valve 
at a frequency "N" times the cycle firequencyj 

The process of claim 1, exchanging light reflux gas 
enriched in the second component between a bed undergo- 
ing step (B) and another bed undergoing step (F) directly 
through the second distributor valve in substantially identi- . 
caj^equalization time intervals for those steps (B) and (F)J 

19. The process of claim 8, in which the cycle period is 
appro xim ately the sum of the feed time interval, twice the 
equalization time interval, the cocurrent blowdown time 
interval, the jmrge time interval, and the repressurization 
time intervaLj 
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Go. The process of claim 1, further providing adjustable 
orifices interposed between the second end of each adsor- 
bent bed and the second distributor valve as flow controls 
cooperating with the second distributor valve, one adjustable 
orifice being provided for each bed and the orifices being 
adjusted simultaneously so as to have substantially identical 
settings at any time, and adjusting the orifices so as to 
control the flow at the second ends of the adsorbent beds in 
stensOB), (Q,(E),(F)and(G)J 

/JLL. The process of claim 10, further providing a product 
delivery check valve for each adsorbent bed communicating 
from the second end of that adsorbent bed to a light product 
manifold, and delivering the light product through the prod- 
u&delivery check valvesj 

Q2. The process of claim 10, in which the time intervals 
of steps (B), (Q and (F) are substantially equal, so that the 
intermediate pressurojcemains substantially constant as the 
orifices are adjusted."] 

Q|3. The process of claim 10, in which the .orifices are 
adjusted by switching between discrete settingsTj 
L44. The process of claim 1, further delivenngthe light 
product gas through the second distributor valveTJ 

U5. The process of claim 1, further providing an adjustable 
orifice in the second distributor valve as a flow control 
cooperating with the second distributor valve, and adjusting 
thejorifice so as to control the flow in step (C)Tj 

QJL The process of claim 1, further providing adjustable 
orifices in the second distributor valve as flow controls 
cooperating with the second distributor valve, and adjusting 
the orifices so as to control the flow at the second ends of the 
adsorbent beds in steps (B), (Q, (E), (F) and (G)Tj 
fVJ. The process of claim 1, further providing a flow 
control cooperating with the first distributor valve to control 
the flow in step (D) so as to establish the intermediate 
pressure relative to the higher and lower pressures, such that 
the ratio of the difference between the intermediate pressure 
and the lower pressure to the difference between the higher 
pressure and the lower pressure is in the range of approxi- 
mately 0.15 to 0257} 

£l8. The process ofclaim 1, further controlling the flow in 
step (A) by establishing the volumetric flow of the feed gas 
mixture at the higher pressure^ 

£l9. The process of claim 1, further controlling the flow in 
step (A) by regulating the pressure at which the product gas 
iswithdrawqZl 

[20. The process of claim 1, further controlling the flow in 
each step so as to avoid damaging the absorbent by transient 
higjuflow velocity in the adsorbent bedT j 

(21 . The process of claim 1, further controlling the flow 
velocities in steps (B), (C), (D), (F) and (G) so that the ratio 
of the peak flow velocity to the average flowvelocity in 
those steps will not exceed approximately 2 :1. j 

TZ2. Apparatus for separating first and second components 
oiafeed gas mixture, the first component being more readily 
adsorbed under increase of pressure relative to the second 
component which is less readily adsorbed under increase of 
pressure over an adsorbent material, such that a gas mixture 
of the first and second components contacting the adsorbent 
material is relatively enriched in the first component at a 
lower pressure and is relatively enriched in the second 
component at a higher pressure when the pressure is cycled 
between the lower and higher pressures at a cyclic frequency 
of the process defining a cycle period, the apparatus includ- 
ing 

(a) a number "N" of substantially similar adsorbent beds 
of the adsorbent material, with said adsorbent beds 
having first and second ends defining a flow path 
through the adsorbent material; 
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(b) light product delivery means to deliver a light product 
flow of gas enriched in the second component from the 
second ends of the adsorbent beds; 

(c) a first rotary distributor valve connected in parallel to 
the first ends of the adsorbent beds; the first distributor 
valve having a stator and a rotor rotatable about an axis; 
the stator and rotor comprising a pair of relatively 
rotating valve elements, the valve elements being 
engaged in fluid sealing sliding contact in a valve 
surface, the valve surface being a surface of revolution 
coaxial to the axis, each of the valve elements having 
a plurality of ports to the valve surface and in sequential 
sliding registration with the ports in the valve surface of 
the other valve element through the relative rotation of 
the valve elements; one of the valve elements being a 
first bed port element having N first bed ports each 
communicating to the first end of one of the N adsor- 
bent beds; and the other valve element being a first 
function port element having a plurality of first function 
ports including a feed port, a co intercurrent blowdown 
port and a purge exhaust port; with the bed ports spaced 
apart by equal angular separation between adjacent 
ports; and with the first function ports and first bed 
ports at the same radial and axial position on the valve 
surface so that each first function port is opened in 
sequence to each of the N first bed ports by relative 
rotation of the valve elements; 

(d) a second rotary distributor valve connected in parallel 
to the second ends of the adsorbent beds and cooper- 
ating with the first distributor valve; the second dis- 
tributor valve having a stator and a rotor rotatable about 
an axis; the stator and rotor comprising a pair of 
relatively rotating valve elements, the valve elements 
being engaged in fluid sealing sliding contact in a valve 
surface, the valve surface being a surface of revolution 
coaxial to the axis, each of the valve elements having 
a plurality of ports to the valve surface and in sequential 
sliding registration with the ports in the valve surface of 
the other valve element through the relative rotation of 
the valve elements; one of the valve elements being a 
second bed port element having N second bed ports 
each communicating to the second end of one of the N 
adsorbent beds; and the other valve element being a 
second function port element having a plurality of 
second function ports including a plurality of light 
reflux withdrawal ports and light reflux return ports, 
with each light reflux return port communicating 
through the second function element to a light reflux 
withdrawal port; with the bed ports spaced apart by 
equal angular separation between adjacent ports; and 
with the function ports and bed ports at the same radial 
and axial position on the valve surface so that each 
function port is opened in sequence to each of the N bed 
ports by relative rotation of the valve elements; 

(e) drive means to establish rotation of the rotors, and 
hence relative rotation of the bed port elements and the 
function port elements of the first and second distribu- 
tor valves, with a phase relation between the rotation of 
the rotors and angular spacing of the function ports of 
the first and second distributor valves so as to establish 
for each adsorbent bed communicating to correspond- 
ing first and second bed ports the following sequential 
and cyclically repeated steps at a cycle frequency for 
those bed ports: 

(i) the first bed port is open to the feed port, while ligh t 
product gas is delivered by the light product delivery 
means, 
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(ii) the second bed port is open to a light reflux 
withdrawal port, 

(iii) the first bed port is open to the countercurrent 
blowdown port, 

(iv) the first bed port is open to the purge exhaust port, 
while the second bed port is open to a light reflux 
return port; 

(f) countercurrent blowdown flow control means cooper- 
ating with the first distributor valve; 

(g) li ght reflux flow control means cooperating with the 
second distributor valve; 

(h) feed supply means to introduce the feed gas mixture 
to the feed port of the first distributor valve at substan- 
tially the higher pressure; and 

(i) exhaust means to remove gas enriched in the first 
component from the purge exhaust port of the first 
distributor valveTJ 

£23. The apparatus of claim 22, in which the second 
function ports of the second distributor valve include light 
reflux withdrawal ports to withdraw light reflux gas enriched 
in the second component from beds undergoing feed, equal- 
ization depressurization and co current blowdown steps; 
light reflux return ports to supply gas enriched in the second 
component to beds undergoing purge, equalization pressur- 
ization and repressurization steps; and each light reflux 
withdrawal port communicates to a light reflux return port 
through an orifice; so as to establish by rotation of the 
distributor valve rotors the following sequential and cycli- 
cally repeated steps for the adsorbent bed of: 

(A) the first bed port is open to the feed port, while the 
second bed port is open to a light reflux withdrawal port 
communicating through an orifice to a light reflux 
return port open to re pressurize another bed undergoing 
step (F) below, and light product gas is delivered from 
the second end of the adsorbent bed by a light product 
delivery valve; 

(B) the second bed port is open for pressure equalization 
to a light reflux withdrawal port communicating 
through an orifice to a light reflux port open to another 
bed undergoing step (F) below, so as to equalize the 
pressures of the beds; 

(Q the second bed port is open for cocurrent blowdown 
to a light reflux withdrawal port communicating 
through an orifice to a light reflux port open for purging 
to another bed undergoing step (E) below; 

(D) the first bed port is open to the countercurrent 
blowdown port, so as to depressurize the bed to the 
lower pressure; 

(E) the first bed port is open to the purge exhaust port, 
while the second bed port is open to a light reflux return 
port so as to receive light reflux gas from another bed 
undergoing step (Q above; 

(F) the second bed port is open to a light reflux return port 
so as to receive light reflux gas from another bed 
undergoing step (B) above for pressure equalization; 
and 

(G) the second bed port is open to a ligpt reflux return port 
so as to receive light reflux gas from another bed 

^ undergoing step (A) above for repressurizationTJ 
f24. The apparatus of claim 23, in which the first Bed port 
is opened to the feed port before light product gas is 
delivered from the second end of the adsorbent bed by the 
light product delivery valve, so that repressurizationof the 
adsorbent bed is achieved at least in part by feed gas. | 
[jS. The apparatus of claim 23, in which each lighfreflux 
withdrawal port communicates to a light reflux return port 
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through an orifice which is an adjustable orifice, provided as 
light reflux flow control means// 

[26. The apparatus of claim 23; in which the first bed port 
element is the stator, and the first function port element is the 
rotor, of the first distributor valve; and the second bed port 
element is the stator, and the second function port element 
is the rotor, of the second distributor valveT] 

[27. The apparatus of claim 26, in which each light reflux 
withdrawal port communicates to a light reflux return port 
through an orifice which is an adjustable orifice within the 
rotor, provided as light reflux flow control meansT] 

128. The apparatus of claim 26, with actuator means to 
control the adjustable orifice from outside the rotor while the 
rpjor is revolving!"] 

L29. The apparatus of claim 28, in which the adjustable 
orifice is provided as a throttle valve within the rotor, and the 
actuator means is coupled to the throttle valve through a 
mechanical linkage?] 

[30. The apparatus of claim 26, in which each light reflux 
withdrawal port communicates to a light reflux return port 
through an adjustable orifice which is a throttle valve 
external to the rotor, with transfer chambers having rotary 
seals providing fluid communication between the throttle 
valve and the light reflux withdrawal port, and between the 
throttle valve and the light reflux return port] 

[31. The apparatus of claim 26, in which the light reflux 
control means includes an adjustable orifice or throttle valve 
interposed between the second end of each adsorbent bed 
and the second distributor valve, and means to adjust the 
orifices or throttle valves simultaneously such that each of 
the adjustable orifices will have substantially identical set- 
tings at each nmeTJ 

L32. The apparatus of claim 31, in which each of the 
adjustable orifices is provided by at least two fixed orifices 
in parallel, with one of the fixed orifices always open to flow, 
and another orifice being opened or closed to flow by a 
selector valve so as to establish respectively less restrictive 
ancLmore restrictive discrete settings of the adjustable ori- 
ficej 

P33. The apparatus of claim 31, in which the light product 
delivery means for each adsorbent bed is provided as a check 
valve enabling flow from the second end of that adsorbent 
bed to a product delivery manifold/] 

[34. The apparatus of claim 31, in which the light product 
delivery means is the second distributor valve, provided 
with a light product delivery port; and a check valve is 
provided in parallel with each adjustable orifice or throttle 
valve so as to permit unrestricted flow from the second end 
ofeach bed to the second distributor valveT] 

(_35. The apparatus of claim 22, with the drive means being 
a variable speed drive controlled by a cycle frequency 
controllerlj 

136. The apparatus of claim 22, with the drive means 
including angular velocity variation means to vary the 
angular velocity of the rotor of the first distributor valve at 
a multiple "N" times the cycle frequency, so as to extend the 
time interval during which a function port is substantially 
fully open to each bed port, and to reduce the time interval 
during which that function port is substantially closed to any 
bed port, while maintaining the minimum angular velocity 
oftjxe rotor during the cycle to be greater than zeroT] 

(37. The apparatus of claim 36, in which the angular 
velocity variation means is provided as a pair of noncircular 
gears in the drive train to the first distributor valveT] 

[38. The apparatus of claim 22, in which a function port is 
shaped so as to provide a gradually opening orifice so as to 
impose relatively intensive throttling at the beginning of a 
blowdown, pressurization or equalization ste Pjf 
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[39. The apparatus of claim 22, in which the valve surface 
of"a distributor valve is a flat disc normal to the axis of that 
valve, and with loading means to establish fluid sealing 
sliding oontact between the stator and rotor of that distribu- 

evalvej 
10. The apparatus of claim 39, in which the loading means 
isjn part provided by compression springsj 
Ml. The apparatus of claim 39, in which the loading means 
includes a plurality of axially aligned loading pistons dis- 
posed in a coaxial annuhis within the valve rotor at sub- 
stantially the radius of the function ports, with each piston 
communicating to the local gas pressure at its axially 
projected position in the valve surface, and the pistons 
reacting against a rotating thrust plate so as to achieve 
approximate radial balance*] 

fj2. The apparatus of claim39, in which the loading means 
^establish fluid sealing contact between the rotor and stator 
is provided by axially aligned fluid transfer sleeves for each 
bed port of the stator and providing sealed fluid communi- 
cation to the corresponding adsorbent bed of each bed port, 
with the fluid transfer sleeves having enough axially pro- 
jected area so as to thrust the stator against the rotor in 
sealing contact, with optional assistance of compression 
springs, j 

[j3. The apparatus of claim 42, in which a clearance space 
between stator and the fluid transfer sleeves may be used as 
a fluid flow passage to achieve enhanced convective cooling 
of the valveT] 

£jW. Hie apparatus of claim 39, in which the loading means 
to establish fluid sealing contact between the rotor and stator 
is provided by a thrust slipper reacting against a stationary 
thrust plate and engaged by axially compliant sealing means 
to the valve rotor so as to define a chamber pressurized by 
feed fluid to thrust the rotor against the valve sealing surface^ 

[45- The apparatus of claim 44, in which the thrust slipper 
provides fluid transfer means to convey feed fluid from a 
stationary housing to the rotorT] 

\_46. The apparatus of claim 44, in which the thrust slipper 
is eccentrically positioned and radially offset from the axis 
of said rotor toward the high pressure feed port and away 
from the low pressure exhaust port, so as to balance approxi- 
mately the pressure distribution in the valve sealing surfaceTj 



^4. (Amended) A rotary distributor valve comprising: 

a stator housing having a stato r housing face, wherein the stator housing face comprises at least 
three fluid port openings, and a central axis of rotation: 

a rotor having a rotor face, wherein the rotor face comprises at least two fluid port openings and 
a central axis of rotation disposed co axially with the axis of rotation of the stator housing face: Tand] 

an intermediate valve element having first and second faces, a central axis of rotation disposed 
coaxiallv with the axes of rotation of the stator housing and rotor faces, and a plurality of fluid ports 
extending between the first and second faces, which fluid ports are aligned with the fluid port openings 
in one of the stator housing face or the rotor face, wherein the first face of the intermediate valve 
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element faces the rotor face and is in fluidlv sealing contact with the rotor face, a nd the second face of 
the intermediate valve element faces the stator housi ng face and is in fluidlv sealing contact with the 
stator housing face: and 

loading means operable to exert a sealing force on the rotary valve, which urges the stator 
housing face and the rotor face towards each other to promote fluidly sealing contact between the rotor 
and stator housing faces and the first and second faces of the intermediate valve element respectively; 

wherein the stator housing face and the rotor face are rotatable relative to each other about their 
common coaxial axis of rotation: 

wherein the rotor additionally comprises at least one fluid passage connecting a first fluid port 
opening in the rotor face to a second fluid port opening in the rotor face: and 

wherein the loading means comprises gas pressure loading means, and the gas pressure loading 
means is operable to exert distributed variable sealing force around a sealing face of the rotary 
distributor valve, said distributed variable sealing force being responsive to the distribution of pressure 
in the fluid port openings in the stator housing face. 



a stator housing having a stator housing face, wherein the stator ho using face comprises at least 
three fluid port openings, and a central axis of rotation: 

a rotor having a rotor face, wherein the rotor face comprises at least two fluid pott openings and 
a central axis of rotation disposed coaxiallv with the axis of ro tation of the stator housing face; and 

an intermediate valve element having first and second fa ces, a central axis of rotation disposed 
coaxiallv with the axes of rotation of the stator housing and rotor faces* and a plurality of fluid ports 
extending between the first and second faces, which fluid ports are aligned with the fluid po rt openings 
in one of the stator housing face or the rotor face, wherein the first face of the intermediate valve 
element faces the rotor face and is in fluidlv sealing contact with the rotor face, and the second face of 
the intermediate valve element faces the stator housing face and is in fluidlv sealing con tact with the 
stator housing face: 

wherein the stator housing face and the rotor face are rotatable relative to each other about their 
common coa xial axis of rotation: 

wherein the rotor additionally comprises at least one fluid passage connecting a first fluid p ort 
opening in the rotor face to a second fluid port opening in the rotor face: and 

wherein the rotor additionally comprises flow control means to control fluid flow within the at 
least one fluid passage. 




A rotary distributor valve comprising: 
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ja\ . (Amended) The rotary distributor valve acco rding to c tahn 48 wherein the 
intermediate valve comprises a stator secured to the stator housing face. 

^« (Amended) The rotary distributor valve accor ding to daim ^4^wherein the 
intermediate valve element fluid ports are aligned with the fluid port openings in the stator housing 
face, and the intermediate valve element remains rotationallv stationary relative to the stator housing 
face during relative rotation of the stator housing face and the rotor face. 

si/ H7 s 

53. (Amended) The rotary distributor valve accord ing in claim 4% additionally 
comprising rotary drive means operable to rotate the rotor face and stator housing face relative to each 
other. 

5^ / SI 

54, The rotary distributor valve according to cl aim ^fi w herein the rotary drive means is 
operable to vary the speed of relative rotation between the rotor face and stator housing face. 

S3> / % 

The rotary distributor valve according to claim 48 wherein the stator housi ng face and 
rotor face comprise metal materials, and the intermediate v alve element comprises polymeric or carbon 
materials. 

^(Amended) The rotary distributor valve according to claim AX wherein the valve is a 
rotary pressure swing adsorption distributor valve. 

55 / S t 

60. The rotary pressure swing adsorption distributor valve according to claim 59f 
additionally comprising flow control means to control fluid flow wi thin the at least one nuid passage. 

£K The rotary pressure swing adsorption distributor valve according tn daimffl 
additionally comprising rotary drive means operable to rotate the rotor face and stator housing face 
relative to each other. 

Jld. The rotary pressure swing adsorption distributor valve accordi ng tn daimj^whereiri 
the rotary drive means is operable to vary the speed of relative rotation between the rotor face and 
stator housing face. 
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(pf. The rotary pressure swing adsorption distributor valve according to claim fri 
additionally comprising loading means operable to exert a sealing force on the rotary valve, which 
urges the stator housing face and the rotor face towards each other to promote fluidlv sealing contact 
between at least one of the rotor and stator housing faces and the first and second faces of the 
intermediate valve element respectively. 

sis s t 

jP** The rotary pressure swing adsorption distributor valve according to claim fry wharain 
the intermediate valve comprises a stator secured to the stator housing face. 

§&■ The rotary pressure swing adsorptioa distributor valve according to claim 6a wherein 
the interrn ediate valve element fluid ports are aliened with the fluid port op enin gs in th/stator housing 
face, and the interme diate valve e lement remai ns rotationallv stationary relative to the stator housing 
face during relative rot ation of the m tnr fare and stator housing face. 

The rotary distributor valve according to claim6#wherein 1he intermediate valve 
element is fixedly attached to the stator housin g face. 

b^y S6> 

The rotary pressure swi ne adsorption distributor valve according to claim frTwherein 
the stator housing face, rotor face a nd first and second intermediate valve element faces are config ured 
as surfaces of revolution. 

& y ^ 

ft- The rotary pressure swi ne adsorption distributor valve according to claim 6/wherein 

the stator housing face, rotor face and first and second intermediate valve element faces are configured 
as discs. 

f>- The rotary pressure swing adsorption di stributor valve according to claim 6&f wherein 
the intermediate valve element is a plate. 
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^ / 

1/6 > (Amended) A rotary distributor val ve comprising: 

a stator homing havi n g a stator honing face, wh erein the stator housing face comprises at least 
three fluid port openings, and a central axis of rotation: 

a rotor having a rotor face, wherein the rotor face comprises at least two fluid port openings and 
a central axis of rotation disposed coaxiallv with the a xis of rotation of the stator housing face,; 

an intermediate valve element havin g first and second faces, a central axis of rotation dispose d 
coaxial^ with the axes of rotation of the stator housing and rotor faces, and a plurality of fluid ports 
extending between the first and second faces, which fl uid ports are aliened with the fluid port openings 
in one of the stator housing face or the rotor face, wherein the first face of the intermediate valve 
element faces the rotor face and is in fluidlv sealing contact with the rotor face, and the second face of 
the intermediate valve element faces the stator housing face and is in fl uidlv sealing contact with the 
stator housing face; 

wherein the stator housing face and the rotor face are rotatable relative to each other about their 
common coaxial axis of rotation: 

wherein the rotor additionally comprises at least one fluid passage connecti ng a first fluid port 
opening in the rotor face to a second fluid port opening in the rotor face: 

wherein the valve is a rotary pressure swing adsorption distributor valve; 

flow control means to control fl uid flow within the at least one fluid passage: 

rotary drive means operable to rotate the rotor face and stator housing face relative to each 
other: and 

loading means operable to exert a sealing force on the rotary valve, which urges the stator 
housing face and the rotor face towards each other to promote fluidlv sealing contact between at least 
one of the rotor and stator housing faces and the first and second faces of the intermediate valve 
element respectively: 

wherein the loading means comprises distributed gas pressure loading means, the stator 
housing face and rotor face each comprise at least six fluid port ope nings, the i ntermediate valve 
element comprises at least six fluid ports, and the rotary drive means comprises an electric rotary drive 
motor. 
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jy( m The rotary pressure swine ad sor ption distri b utor valve according to claim ^wherein 
the electric rotary drive motor is a variable speed electric rotary drive motor. 

^ The rotary pressure swipp ^ nrptin n distributor v alve accora>|* to cjajn^Zl wherein 
the stator housing face and rotor face comprise metal materials, a nd the intermediate valve element 
comprises at least one po lymeric material. 

us 

jf£ The rotary pressure swing adsorption distributor va lve according to Haity? where™ 
the intermediate valve element comprises at leas t one carbon material. 
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